Dural metastases are uncommon in cancer patients, but can have as much of an effect on the lives of patients as brain metastases. Dural metastases are most commonly associated with primary cancers of the breast, prostate, and lung, and it is rare that the primary site of the tumor is unknown. In this study, we encountered a 51-year-old woman who had developed multiple bone tumors, with no known primary cancer lesion. A tumor biopsy of the sacral bone revealed non-keratinizing squamous cell carcinoma; the patient was therefore diagnosed as having multiple bone metastases of an unknown primary cancer. Magnetic resonance imaging revealed cranial metastases and partial thickening of the dura with suspected dura metastases. Platinum-based chemotherapy reduced the bone metastases and the thickened dura. However, as resistance to chemotherapy developed, invasions progressed rapidly and diffusely throughout the dura. This was accompanied by the development of dysarthria, visual impairments, and delirium. The patient died 10 months after being diagnosed with dural metastases. This report provides information on the clinical course and prognosis of patients with dural metastases of unknown primary cancer. Furthermore, it may help to construct a treatment strategy for dural metastases.
Introduction
Intracranial metastases are common in cancer patients, most often of the brain, but meningeal and dural metastases can also occur [1] . Dural metastases are found in approximately 9% of cancer patients on autopsy [2, 3] . However, symptomatic dural metastases have only been reported retrospectively and therefore their rate of occurrence is still unclear. Dural metastases may cause headaches, cranial nerve symptoms, visual impairments, mental symptoms and convulsions [1] . Dural metastases are thought to be caused by direct invasion from cranial or hematogenous metastases. The primary cancers most often associated with dural metastases are breast, prostate and lung cancers [1] . Cancers of an unknown primary site (metastatic tumors from an unidentified primary site) that cause dural metastases are rare [4] . To the best of the authors knowledge, there have been no case reports of unknown primary cancers in which dural metastases contributed to symptoms and prognosis. The worsening of dural metastases with cancer of an unknown primary site is therefore a largely an uncharacterized process. In this study, we report a patient with an unknown primary cancer whose symptoms worsened due to rapid progression of dural metastases.
Case Presentation
A 51-year-old woman was admitted with back pain, dysuria, and dyschezia. Her medical history included salivary gland pleomorphic adenoma, parathyroid adenoma, and ovarian dermoid cyst. Spinal magnetic resonance imaging (MRI) showed multiple bone metastases including sacral metastases which were implicated in cauda equina syndrome. Computed tomography (CT) and positron emission tomography (PET) showed no primary tumor lesions other than bones of the whole body. Various screening examinations were performed, including urinalysis, esophagogastroscopy, colonoscopy, and mammography, but the primary tumor could not be identified. The sacral tumor biopsy results indicated non-keratinized squamous cell carcinoma based on positive immunohistochemical staining of the tumor cells for CK 5/6 and CK 7, and negative staining for CK 20, ER, PgR, p40, TTF-1, and GCDFP-15 ( Fig. 1 ). Cephalic MRI detected partial thickening of the dura membrane adjacent to the calvarial metastases and to the masses protruding from the cranial base to the middle cranial fossa ( Fig. 2a ). There were no brain parenchyma metastases or leptomeningeal metastases. Whilst tumor markers CA125 and CYFRA were elevated, soluble interleukin-2 receptor and other tumor markers were not. We therefore concluded that the patient had carcinoma of an unknown primary site with no visceral metastases but multiple bone and dural metastases.
The patient received platinum-based chemotherapy (carboplatin 5 AUC and paclitaxel 175 mg/m 2 , every 3 weeks), and palliative radiotherapy (30 Gy/10 fr) for the sacral tumors [5] . One month after treatment, the thickened dura became thinner and back pain and bladder rectal disorder improved to some extent. Unfortunately, paclitaxel allergy occurred during the second cycle of chemotherapy, so paclitaxel was changed to docetaxel (60 mg/m 2 , every 3 weeks) [6] . However, she also developed docetaxel allergy during the second cycle. Therefore, docetaxel was changed to S-1 (tegafur-gimeracil-oteracil, 80 mg/ m 2 on day 1-14, every 3 weeks) [7] . After four cycles of the carboplatin plus S-1 regimen, CT and MRI examinations showed progression of bone metastases and middle cranial fossa masses. Consequently, a single gemcitabine treatment was administered for palliative chemotherapy. After two months, the patient experienced dysarthria and nausea, at which point cranial MRI detected diffuse thickening of the dura membrane which indicated rapid progression of the dural metastases (Fig. 2b) . To alleviate symptoms, whole brain irradiation was started. Immediately after the start of irradiation, the patient experienced visual loss and delirium; thus, it became difficult to continue the treatment. The patient was transferred to a palliative care unit at another hospital and died within a month. The survival time from diagnosis of dural metastases was 10 months.
Discussion
The case of an unknown primary cancer patient whose symptoms have worsened due to dural invasion from the skull metastases is discussed here. The dural metastases in this case started with partial dural thickening at the site consistent with skull metastases, and was followed by a rapid process of progression. Therefore, it is considered that the deterioration of dural metastasis determined the prognosis of this patient.
Dural metastases are caused by hematogenous metastases or direct invasion from the cranial metastases [1, 3] . The process of deterioration in cases of dural metastases includes local exacerbation and progression of lesions to distant dura, cerebral parenchyma, and leptomeninges [1] . In addition, cases of subdural hemorrhage from dural metastases have also been reported [3, 8] . The dural metastases in our patient began with a partial thickening of the dura and developed diffusely throughout the dura within 2 months after developing resistance to chemotherapy. Simultaneously, symptoms of dysarthria, visual impairment, and delirium appeared. Thus, the cancer in our patient was thought to have rapidly progressed to the leptomeninges and cerebral parenchyma by direct invasion from cranial metastases.
The survival time from the diagnosis of dural metastases in this patient was 10 months. In a report summarizing patients with dural metastases in various cancer types, the median survival time was 9.5 months [1] . On the contrary, the median survival time of patients with carcinomas of an unknown primary site, which have poor prognosis, is approximately 6 months [4, 9] . However, for squamous cell carcinomas of an unknown primary site, the median survival time is reported to be 10 months [10] . Thus, the prognosis of our patient was similar to that reported in these previous reports. The patient had a similar prognosis as that of other cancers of an unknown primary site because of the effect of chemotherapy, as the dural metastases were not affected by the blood-brain barrier [11] . Therefore, we believe that it is possible to use published prognostic data to predict the prognosis of patients with carcinomas of an unknown primary site with dural metastases.
Although the utility of radiation therapy in cases of dural metastases has not yet been proven, several reports have suggested its usefulness. A retrospective review of 122 patients with dural metastases reported that although not statistically significant, radiation therapy tended to prolong the survival of patients [1] . Additionally, in a report of eight breast cancer patients with dural metastases who received whole-brain irradiation, no deterioration was observed in any of the patients [12] . In our patient, chemotherapy was given priority over radiotherapy since the dural metastases were partial and there were no symptoms of the central nervous system being affected at the time of diagnosis. However, radiation therapy commenced after the onset of symptoms and could not be completed; the patient died without gaining any benefit from radiation therapy. Since both chemotherapy and radiation therapy can be effective for dural metastases, treatment management should be conducted so that the patients do not miss any treatment opportunities.
This case report shows the rapid progression of dural metastases in a patient with carcinoma of an unknown primary site. The fact that dural metastases may indicate rapid progression emphasizes the importance of developing a therapeutic strategy that does not miss the optimal timing for treatment. The treatment strategy should include aggressive chemotherapy and radiotherapy prior to the development of neurological symptoms of dural metastases. We believe that this case report will help in understanding the clinical course of dural metastases in carcinoma of an unknown primary site or possibly other cancers, and will contribute to the improvement in survival time and quality of life of patients.
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